We investigate the Kalb-Ramond antisymmetric tensor field as a solution to the muon g − 2 problem. In particular we calculate the lowest-order Kalb-Ramond contribution to the muon anomalous magnetic moment and find that we can fit the new experimental value for the anomaly by adjusting the coupling without affecting the electron anomalous magnetic moment results.
INTRODUCTION
Particle magnetic moments have provided a valuable test of QED and the Standard Model. In the magnetic moments of the electron and the muon we have the important situation that both the experimental measurements and the standard model predictions are extremely precise. Additional importance of the muon stems from the fact that it has a larger rest mass than the electron and hence is more sensitive Pilling, Hammond, and Kelly Figure 1 . The Feynman diagram for the antisymmetric tensor contribution to the muon anomalous magnetic moment. We have written the photon polarization index σ , the antisymmetric tensor indices µ, ν, α, β, and the spinor indices s, s , r , r . The initial and final muon momenta are p and p , the momentum of the antisymmetric tensor field is p − k and the momentum transferred to the photon is q.
to massive virtual particles and to new physics. See [1] for a review of the electron and the muon anomalous magnetic moments.
It was recently found that the complete standard model prediction for the muon magnetic moment differs from the experimentally determined value [2, 3] by 1.6 standard deviations. 5 For a nice summary of the experimental and theoretical analyses, as well as history and prospects, see [4] . The measured value is expressed as a(exp) = 11659203 ± 15 × 10 −10 (assuming CPT invariance) where a = (g − 2)/2. The standard model prediction is a(SM) = 11659176.7 ± 6.7 × 10 −10 .
There are many possible extensions of the standard model which may contribute to the anomalous magnetic moment [10, 11] . For example, the minimal supersymmetric extension of the standard model (MSSM) [5, [12] [13] [14] [15] [16] , higher dimensional Kaluza-Klein theories [17] , as well as theories based on heretofore undiscovered interactions [21] , are all of this type.
In the present paper we investigate a new interaction involving an antisymmetric tensor field which we present as a potential solution to the 1.6σ discrepancy.
THE ANTISYMMETRIC TENSOR INTERACTION
The Kalb-Ramond antisymmetric tensor field [18, 19] is encountered in string theory [20] and also arises in some theories of gravity with torsion [21] . The contribution of the antisymmetric tensor to the anomalous magnetic moment occurs at one-loop order due to the Kalb-Ramond-fermion vertex. The Feynman diagram for this process is shown in Fig. 1 .
Consider the following lagrangian [20, 22, 23] :
(1) The factor of M denotes a mass scale to make the coupling constant, g, dimensionless. We assume that the antisymmetric torsion, or Kalb-Ramond antisymmetric
